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of neuronal function and encode enzymes and transporters involved in neurotransmitter metabolism, ion channels that defi ne a neuron's resting potential, and so on. These genes fail to be expressed upon removal of the terminal selectors and, consequently, the respective neuron type either remains in an undifferentiated state or switches its identity to that of another neuron type.
Terminal differentiation genes do not just have to be induced, however, they need to be maintained throughout the life of the neuron. This is ensured by the sustained presence of terminal selectors throughout
Maintaining a memory by transcriptional autoregulation Oliver Hobert
One of the key features of cellular differentiation programs is stability. Although differentiation is reversible in principle, many components of the gene batteries induced upon terminal differentiation are maintained throughout a cell's life. For example, muscle cells continuously express the myosin gene, and GABAergic neurons continuously express genes for GABA synthesis and transport. Maintaining gene expression patterns in the nervous system is a particular challenge given the non-renewing nature and therefore extensive life span of many neuronal cell types.
How are gene expression patterns maintained? Much recent discussion focused around the importance of chromatin modifi cations in maintaining the state of cellular gene expression programs. To achieve specifi city, however, chromatin modifi cations need to be targeted to specifi c genes via DNA sequencespecifi c transcription factors. What is the nature of the DNA recognition programs that confer maintenance of the differentiated phenotype? I will highlight here a few core principles of how DNA-binding transcription factors mediate stability in gene expression patterns, illustrating these points with some paradigmatic analysis of neuronal gene expression programs in the nematode Caenorhabditis elegans, the genetic amenability of which has made it possible to rigorously examine and test concepts of gene regulation.
Terminal differentiation of many different neuron types in C. elegans is controlled by terminal selector transcription factors, which are expressed in a neuron-type specifi c manner and turned on about the time when neuroblasts terminally divide. They directly bind to specifi c motifs in the cis-regulatory control regions of terminal differentiation genes to activate their expression ( Figure 1A 
